Biochemical effect of three different inhibitors of purine/pyrimidine metabolism on differentiation in HL60 cells.
The effects of three different nucleotide biosynthesis inhibitors were tested on differentiation and purine/pyrimidine metabolism in HL60 cells. On the three nucleotide biosynthesis inhibitors, acivicin and mycophenolic acid were able to differentiate HL60 cells, while alanosine failed to do so. Differentiation of HL60 cells by acivicin and mycophenolic acid was associated with substantial decreases in both the guanylate and adenylate pools and appeared to be dependent on the state of depletion of intracellular GTP. Simultaneous addition of guanosine or guanine to mycophenolic acid-treated cells restored the GTP pool and prevented differentiation from occurring. Adenine or adenosine had no such effect, while hypoxanthine and inosine partially reversed the differentiation. In acivicin-treated cells, simultaneous addition of guanine caused partial prevention of differentiation. Even though treatment of HL60 cells with alanosine resulted in the depletion of guanylates, this effect was secondary to the depletion of adenylates and developed only upon prolonged exposure. In all the inhibitor-treated cells the activities of the key regulatory enzymes of de novo purine biosynthesis were affected. Even though the measurable activity of hypoxanthine/guanine phosphoribosyl transferase was enhanced in inhibitor-treated cells, the activity of the salvage pathway was inhibited in mycophenolic acid and alanosine-treated cells. Besides de novo purine nucleotide biosynthesis, de novo pyrimidine nucleotide biosynthesis was also inhibited in inhibitor-treated cells. The inhibition of purine and pyrimidine nucleotide biosynthesis in mycophenolic acid, acivicin and alanosine-treated cells resulted in an increase in the steady-state concentration of PRPP. Since purine and pyrimidine nucleotides play an important role in the synthesis of important macromolecules, it can be suggested that depletion of guanine ribonucleotide as a result of inhibition of early de novo purine biosynthesis, or due to specific inhibition of de novo guanine nucleotide biosynthesis, may be an obligatory step in the initiation of differentiation in mycophenolic acid and acivicin-treated HL60 cells.